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$a,$ $b\in \mathbb{R}$ $[a, b]=\{x\in \mathbb{R}:a\leq x\leq b\},$ $[a, b[=\{x\in \mathbb{R}:a\leq x<b\}, ]a, b]=$
$\{x\in \mathbb{R}:a<x\leq b\},$ $]a,$ $b[=\{x\in \mathbb{R}:a<x<b\}$
$\circ$
$a_{\lambda}\in[0,1],$ $\lambda\in\Lambda$ $\bigwedge_{\lambda\in\Lambda}a_{\lambda}=\inf_{\lambda\in\Lambda}a_{\lambda},$ $_{\lambda\in\Lambda}a_{\lambda}= \sup_{\lambda\in\Lambda}a_{\lambda}$
$\Lambda=\emptyset$
$\bigwedge_{\lambda\in\Lambda}a_{\lambda}=\inf_{\lambda\in\Lambda}a_{\lambda}=1,$ $_{\lambda\in\Lambda}a_{\lambda}= \sup_{\lambda\in\Lambda}a_{\lambda}=0$ o
$\mathbb{N}$
$\mathcal{N}_{\infty}=\{N\subset \mathbb{N}$ : $\mathbb{N}\backslash N$ finite$\}=$ {subsequences of $\mathbb{N}$ containing all $k$ beyond some $k_{0}$ }
$\mathcal{N}_{\infty}\#=$ { $N\subset \mathbb{N}$ : $N$ infinite} $=$ {all subsequences of $\mathbb{N}$ }
$\{x_{k}\}_{k\in \mathbb{N}}$ $N\in \mathcal{N}_{\infty}\#$ $\{x_{k}\}_{k\in N}$ $\mathbb{N}$




$C\subset \mathbb{R}^{n}$ cl $(C),$ $co(C),$ $\overline{co}(C)$ $C$
$\overline{co}(C)$ $C$ $C$
$\overline{co}(C)=$ cl(co $(C)$ ) $($ [2] Corollary 1.2. $1)_{0}$
$C(\mathbb{R}^{n}),$ $\mathcal{K}(\mathbb{R}^{n}),$ $C\mathcal{K}(\mathbb{R}^{n})$ $\mathbb{R}^{n}$
(22510133)
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1.1
1 $-1$ ([4] Definition 4. 1) $\mathbb{R}^{n}$ $\{C_{k}\}_{k\in \mathbb{N}}$
$\lim_{karrow}\inf_{\infty}C_{k}$
$=$ $\{x\in \mathbb{R}^{n}$ : $\exists N\in \mathcal{N}_{\infty},$ $\exists x_{k}\in C_{k}(k\in N)$ with $x_{k}arrow NX\}$
$\lim_{karrow}\sup_{\infty}C_{k}$




$x\in \mathbb{R}^{n}$ $F(x)\subset \mathbb{R}^{m}$ $F$ $\mathbb{R}^{n}$ $\mathbb{R}^{m}$
$F$ : $\mathbb{R}^{n}\hookrightarrow \mathbb{R}^{m}$ $F$ - - - $x\in \mathbb{R}^{n}$
$F(x)\in C(\mathbb{R}^{m}),$ $F(x)\in \mathcal{K}(\mathbb{R}^{m}),$ $F(x)\in C\mathcal{K}(\mathbb{R}^{m})$





$\lim spF(x)=xarrow^{\frac{u}{x}} \cup \lim_{karrow}\sup_{\infty}F(x_{k})$
xk $arrow$
$n_{x_{k}arrow\overline{x},\cup x_{k}arrow\overline{x}}$ $x_{k}arrow\overline{x}$ $\{x_{k}\}_{k\in N}\subset \mathbb{R}^{n}$
$\lim\inf_{xarrow\overline{x}}F(x)=\lim\sup_{Xarrow\overline{X}}F(x)$
$xarrow$ $F$
$\lim F(x)=$ lim $infF(x)=$ lim $supF(x)$
$xarrow\overline{x} xarrow\overline{x} xarrow\ovalbox{\tt\small REJECT}$
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1 $-3$ ([4] Definition 5.4) $F$ : $\mathbb{R}^{n}\hookrightarrow \mathbb{R}^{m}$ $\overline{x}\in \mathbb{R}^{n}$ $F$
$\overline{x}$










$\tilde{s}$ : $\mathbb{R}^{n}arrow[0,1]$ $\mathcal{F}(\mathbb{R}^{n})$ $\mathbb{R}^{n}$
$\tilde{s}\in \mathcal{F}(\mathbb{R}^{n})$ $\alpha\in[0,1]$ $\tilde{s}$ $\alpha-$
$[\neg s_{\alpha}=\{x\in \mathbb{R}^{n}:\tilde{s}(x)\geq\alpha\}$
$S\subset \mathbb{R}^{n}$ $S$ $x\in \mathbb{R}^{n}$
$c_{S}(x)=\{\begin{array}{l}1 if x\in S0 if x\not\in S\end{array}$







$[\neg s_{\alpha}\in C(\mathbb{R}^{n}), \alpha\in]0,1]$
$\tilde{s}\in \mathcal{F}(\mathbb{R}^{n})$




$[\neg s_{\alpha}\in \mathcal{K}(\mathbb{R}^{n}), \alpha\in]0,1]$
$C\mathcal{F}(\mathbb{R}^{n}),$ $\mathcal{K}\mathcal{F}(\mathbb{R}^{n}),C\mathcal{K}\mathcal{F}(\mathbb{R}^{n})$ $\mathbb{R}^{n}$
$S(\mathbb{R}^{n})=\{\{S_{\alpha}\}_{\alpha\in]0,1]}$ : $S_{\alpha}\subset \mathbb{R}^{n},$ $\alpha\in]0,1]$ ” and $S_{\beta}\supset S_{\gamma}$ for $\beta,$ $\gamma\in]0,1]$ with $\beta<\gamma$” $\}$
$M:S(\mathbb{R}^{n})arrow \mathcal{F}(\mathbb{R}^{n})$ $\{S_{\alpha}\}_{\alpha\in]0,1]}\in S(\mathbb{R}^{n})$
$M( \{S_{\alpha}\}_{\alpha\in]0,1]})=\sup_{\alpha\in]0,1]}\alpha c_{S_{\alpha}}$
$\{S_{\alpha}\}_{\alpha\in]0,1]}\in S(\mathbb{R}^{n})$ $x\in \mathbb{R}^{n}$
$M( \{S_{\alpha}\}_{\alpha\in]0,1]})(x)=\sup_{\alpha\in]0,1]}\alpha c_{S_{\alpha}}(x)=\sup\{\alpha\in]0,1]:x\in S_{\alpha}\}$
$\sup\emptyset=0$ $\tilde{s}\in \mathcal{F}(\mathbb{R}^{n})$
$\tilde{s}=M(\{[\neg s_{\alpha}\}_{\alpha\in]0,1]})$
1 – 4 $\tilde{s}\in \mathcal{F}(\mathbb{R}^{n})$ $\tilde{s}$ cl $(\overline{\mathcal{S}})$ , co $(\tilde{s})$ , –co(
$c1(\tilde{s})=\sup_{\alpha\in]0,1]}\alpha c_{c1_{([\neg s_{\alpha})}}=M(\{c1([\neg s_{\alpha})\}_{\alpha\in]0,1]})$
$co(\gamma s=\sup_{\alpha\in]0,1]}\alpha c_{CO([\neg s_{a})}=M(\{co([\neg s_{\alpha})\}_{\alpha\in]0,1]})$













$S_{k}\subset \mathbb{R}^{n},$ $k\in \mathbb{N}$ $L= \lim\inf_{karrow\infty}S_{k},$ $U= \lim\sup_{karrow\infty}S_{k}$
$\{S_{k}\}_{k\in \mathbb{N}}$ $T= \lim_{karrow\infty}S_{k}$ $\lim\inf_{karrow\infty}c_{S_{k}}=$
$c_{L},$ $\lim\sup_{karrow\infty}c_{S_{k}}=c_{U}$ $\{S_{k}\}_{k\in \mathbb{N}}$ $\lim_{karrow\infty^{\mathcal{C}}s_{k}=c_{T}}$
3
$\tilde{F}$ : $\mathbb{R}^{n}arrow \mathcal{F}(\mathbb{R}^{m})$ $\alpha\in]0,1]$ $F_{\alpha}$ :
$\mathbb{R}^{n}\hookrightarrow \mathbb{R}^{m}$ $x\in \mathbb{R}^{n}$
$F_{\alpha}(x)=[\tilde{F}(x)]_{\alpha}$
$\tilde{F}$ : $\mathbb{R}^{n}arrow \mathcal{F}(\mathbb{R}^{m})$ - - -
$x\in \mathbb{R}^{n}$ $\tilde{F}(x)\in C\mathcal{F}(\mathbb{R}^{m}),\tilde{F}(x)\in \mathcal{K}\mathcal{F}(\mathbb{R}^{m}),\tilde{F}(x)\in C\mathcal{K}\mathcal{F}(\mathbb{R}^{m})$
3–1 $1-2$ ( 3–4 )
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3–1 $\tilde{F}:\mathbb{R}^{n}arrow \mathcal{F}(\mathbb{R}^{m})$ $\overline{x}\in \mathbb{R}^{n}$ $\alpha\in$ ] $0,1]$









$\lim sp\tilde{F}(x)=\sup_{\alpha xarrow^{\frac{u}{x}}\in]0,1]}\alpha c_{U_{\alpha}(\overline{X})}=M(\{U_{\alpha}(\overline{x})\}_{\alpha\in]0,1]})$
$\lim\inf_{xarrow\overline{x}}\tilde{F}(x)=\lim\sup_{Xarrow\overline{X}}\tilde{F}(x)$ $xarrow$
$\tilde{F}$
$\lim\tilde{F}(x)=$ lim $inf\tilde{F}(x)=$ lim $sup\tilde{F}(x)$
$xarrow\overline{x} xarrow\overline{x} xarrow\overline{x}$
$F:\mathbb{R}^{n}\hookrightarrow \mathbb{R}^{m}$ $\overline{x}\in \mathbb{R}^{n}$ $L( \overline{x})=\lim\inf_{xarrow\overline{x}}F(x)$,
$U( \overline{x})=\lim\sup_{Xarrow\overline{X}}F(x)$ $xarrow\overline{x}$ $F$ $T(\overline{x})$
$= \lim_{xarrow\overline{x}}F(x)$ $\lim\inf_{xarrow\overline{x}^{c_{F(X)}=c_{L(\overline{X})}}},$ $\lim\sup_{Xarrow\overline{x}^{c_{F(x)}=c_{U(\overline{X})}}}$
$xarrow$ $F$ $\lim_{Xarrow\overline{X}^{C_{F(X)}}}=$ (-x)
3–2 1–3









3–3 $\tilde{F}:\mathbb{R}^{n}arrow \mathcal{F}(\mathbb{R}^{m})$ $\overline{x}\in \mathbb{R}^{n}$




$V\subset \mathbb{R}^{n}$ $\tilde{F}(x)=\tilde{u},$ $x\in V$ $\lim_{Xarrow\overline{X}}\tilde{F}(x)=$ cl $(\tilde{u})$





3–4 $\tilde{F}:\mathbb{R}^{n}arrow \mathcal{F}(\mathbb{R}^{m})$ $\overline{x}\in \mathbb{R}^{n}$
$\lim_{xarrow}i_{\frac{n}{x}}f\tilde{F}(x)= \wedge\lim_{karrow}\inf_{\infty}\tilde{F}(x_{k}) , \lim sp\tilde{F}(x)=xarrow^{\frac{u}{x}} \vee \lim_{karrow}\sup_{\infty}\tilde{F}(x_{k})$
$X_{k}arrow\overline{X} X_{k}arrow\overline{X}$
3–5 $\tilde{F},\tilde{G}$ : $\mathbb{R}^{n}arrow \mathcal{F}(\mathbb{R}^{m})$ $\overline{x}\in \mathbb{R}^{n}$
$V\subset \mathbb{R}^{n}$ cl $(\tilde{F}(x))=$ cl $(\tilde{G}(x)),$ $x\in V$
$\lim\inf_{xarrow\overline{x}}\tilde{F}(x)=\lim\inf_{xarrow\overline{x}}\tilde{G}(x),$ $\lim\sup_{Xarrow\overline{x}}\tilde{F}(x)=\lim\sup_{Xarrow\overline{x}^{\tilde{G}(x)}}$
3–6 $\tilde{F}$ : $\mathbb{R}^{n}arrow \mathcal{F}(\mathbb{R}^{m})$ $\overline{x}\in \mathbb{R}^{n}$
$\lim_{xarrow\overline{x}}\tilde{F}(x)=\tilde{F}(\overline{x})$
$x_{k}arrow\overline{x}$
$\{x_{k}\}_{k\in \mathbb{N}}\subset \mathbb{R}^{n}$ $\lim_{karrow\infty}F(x_{k})=F(\overline{x})$
4
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